➤ Conducting an institutional Delphi survey is a useful way to involve nurses in research and guide future studies.
Marlene Z. Cohen, RN, PhD, FAAN, is the John S. Dunn, Sr., distinguished professor Ithaca, NY; and Mark F. Munsell, MS, is a principal statistical analyst at UTMDACC. (Submitted August 2003. Accepted for publication September 26, 2003.) Digital Object Identifier: 10.1188/04.ONF.1011-1018 T he development of a clinical nursing research program requires coordinated studies to build the scientific knowledge base for nursing practice. Although a great deal has been written by nurses in academic settings about the need for programs of research, literature about the conduct and use of research in clinical settings is more recent. Defining research priorities is an essential initial step in establishing a coordinated base for nursing research. The mission statement of a large comprehensive cancer center in the southern United States includes this phrase: "to eliminate cancer and allied diseases . . . by developing and maintaining integrated quality programs in patient care, research, education, and prevention." The director of applied nursing research, with the Nursing Research Council, established the need to assess the research priorities in oncology nursing to provide a basis for clinical practice, education, and research and to demonstrate support of the institution's mission.
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The use of the Delphi survey in establishing priorities is well documented in the literature. It elicits judgments from experts for the purpose of short-term forecasting and planning (Shortridge et al., 1989) . Named for the Greek oracle at Delphi, from whom the Greeks sought advice about the future, the Delphi technique first was used by Olaf Helmer and Norman Dalkey in 1953 at the RAND Corporation to obtain a consensus of experts when addressing military planning. The technique became popular when it was used a decade later for large-scale technologic forecasting and corporate planning (Helmer, 1983) . Delphi surveys now are used to identify and prioritize a range of views on a variety of topics in a number of disciplines. For example, Atwal and Caldwell (2003) used a Delphi study of occupational therapists to reach consensus about discharge planning. McBride, Pates, Ramadan, and McGowan (2003) also used a Delphi survey to elicit strategies used by community pharmacists to reduce over-the-counter drug misuse. Other Delphi surveys were conducted by Schopper, Ammon, Ronchi, and Rougmont (2000) and Schneider and Dutton (2002) .
Studies using the Delphi method to establish nursing research priorities have been completed in a variety of settings in Hong Kong (French, Ho, & Lee, 2002) and several countries, including Australia (Barrett, Kristjanson, Sinclair, & This material is protected by U.S. copyright law. Unauthorized reproduction is prohibited. To purchase quantity reprints or request permission to reproduce multiple copies, please e-mail reprints@ons.org. Hyde Chang & Daly, 1998; Monterosso, Dadd, Ranson, & Toye, 2001; Yates et al., 2002) , China (Yin et al., 2000) , Korea (Kim, Oh, Kim, Yoo, & Ko, 2002) , and Spain (Moreno-Casbas, Martin-Arribas, Orts-Cortes, & CometCortes, 2001 ). Specialties studied have included nephrology (Hoffart, 1995; Lewis et al., 1999) , gastrointestinal disorders (Griffin-Sobel & Suozzo, 2002) , trauma (Bayley, Richmond, Noroian, & Allen, 1994) , pediatrics (Broome, Woodring, & O'Connor-Von, 1996; Schmidt, Montgomery, Bruene, & Kenney, 1997) , pediatric oncology (Fochtman & Hinds, 2000; Hinds et al., 1990 Hinds et al., , 1994 , vascular nursing (Hatton & Nunnelee, 1995) , public health (Misener, Watkins, & Ossege, 1994) ; postanesthesia (Heffline et al., 1994) , and palliative care (Chang & Daly; Daniels & Howlett, 2001) . Five additional surveys focused on oncology nursing research priorities. Bakker and Fitch (1998) surveyed Canadian nurses, and the Oncology Nursing Society (ONS) has sponsored four surveys (Funkhouser & Grant, 1989; Mooney, Ferrell, Nail, Benedict, & Haberman, 1991; Ropka et al., 2002; Stetz, Haberman, Holcombe, & Jones, 1995) . Surveys of this nature had not been conducted at this large comprehensive cancer center to the authors' knowledge, although they have been conducted at other institutions as described previously. The purpose of administering a Delphi survey was to enable nurses providing patient care to voice their views of nursing research needs. This encourages nurses to view the research topics with some sense of ownership and appreciation for application in individual areas of interest. The analysis of the Delphi survey identified major foci for nursing research at this institution to allow integrated quality programs in patient care, research, education, and cancer prevention to evolve in an organized manner.
Methods
A Delphi survey was done in two rounds to survey all nurses about oncology nursing research priorities. The director of applied nursing research developed a team that included members from the Nursing Research Council and other nurses and enlisted the support of biostatisticians.
Procedures
A major challenge at this institution was obtaining participation from the 1,500 nurses who work in a variety of settings. The research council formed a team of expert and novice researchers to plan the project, including data collection strategies that would allow participation to be maximized. Nurses new to the research process had the opportunity to learn from those with more experience. After obtaining institutional review board approval, the research team members met with various groups to talk about the project and reasons for conducting the study. Support from the council and vice president for nursing practice was obtained to offer incentives to encourage participation. Each nurse received a candy bar when a completed survey was returned, and each name was entered in a drawing for a gift certificate from a local medical bookstore. Because of the low-risk nature of this study and to further ensure anonymity, nurses did not sign an informed consent form. Data collection instruments for both rounds of the study had a statement at the top describing the purpose of the research and noting that completing the forms implied consent.
The nurse manager of each nursing unit and each clinic area identified a nurse to serve as a "data collection coordinator," who became known as a DCC (or, more often, a "candy person"). Data collection was overseen by a research assistant who periodically called the DCC to get an update and help with any problems. Each DCC received a packet containing a brief explanation of the Delphi survey and its purpose, flyers to post at nurses' stations and in nurses' lounges, Delphi surveys with attached prize coupons for each nurse employed in that area, data collection instructions, the research assistant's contact information, and a box of candy bars. The DCCs distributed the surveys to the nurses in their area. Upon completion of the survey, nurses filled out the attached coupon, removed it from their survey to ensure anonymity, and returned the survey and the coupon to their DCC in exchange for a candy bar and an opportunity to win a gift certificate. The DCC then returned the completed surveys and coupons under separate cover to the research assistant, who entered the results of the surveys into a database for analysis. The coupons were placed into a drawing at the close of each round, and the research team became the "prize patrol," delivering prizes to winners in their work area during their shift. The research team sent the DCCs and their nurse managers a letter that could be kept in their employee file thanking them for their participation.
Instruments
Surveys in round I obtained demographic data and asked nurses to write responses to the open-ended question, "Identify patient care problems or issues in oncology nursing that need to be studied by nurses at [this institution]. If you need additional space for your ideas, please use the back of this paper." In round II, nurses were asked to rate the importance of the 120 items generated from the analysis of round I. Items were rated on a scale of 1 (extremely important) to 5 (not at all important).
Data Analysis and Interpretation
Descriptive statistics were used to summarize demographic data. The research priorities were subjected to content analysis to summarize the content of the nurses' list. This content analysis was completed by two nurses; one of these nurses had extensive prior experience with qualitative analysis. The nurses did a line-by-line analysis of the responses by labeling each line and then sorting the items by label (Cohen, Kahn, & Steeves, 2000) . The nurses worked separately and then discussed and compared their coding until agreement was reached. A third nurse who had done qualitative research for her doctoral dissertation checked these categories by comparing them with the data from the nurses to ensure that the labels included and accurately grouped all responses. All nurses worked at the comprehensive cancer center, and one of them also had a primary appointment at a university school of nursing. The analyses resulted in 120 items.
In round II, nurses rated the importance of the priorities, and these ratings were subjected to descriptive statistics to determine their mean rating and standard deviation. In addition, responses from the ranking of these 120 items were subjected to an exploratory factor analysis using squared multiple correlations as prior communalities estimates. The number of surveys included in the analysis was 330 (237 out of 567 surveys had missing information; factor analysis only considers complete questionnaires) (see Figure 1) . The maximum likelihood method was used to extract the factors, and this was followed by a promax rotation. A scree test (Cattell, 1966) suggested three meaningful factors; therefore, three factors were retained for rotation (see Figure 2 ). The Kaiser's Measure of Sampling Adequacy test value was 0.95, indicating that the data were appropriate for the common factor model (Kaiser, 1970) .
Because the survey was anonymous, the institutional review board did not permit the team to link the two questionnaires. However, the researchers believed that those who did not return the first survey were less likely to return the second one.
Results
Comparing the two groups with chi-square tests and t tests, depending on whether the characteristic was categorical or measured on a continuous scale, revealed that they differed only in that those who completed the questionnaire in round I had significantly longer tenure at this institution than those who completed the questionnaire in round II (see Table 1 ). Because the authors could not link the questionnaires from one round to the other, they could not conduct a paired analysis of these demographic characteristics.
Six hundred forty-two surveys (54%) were returned in round I, and 567 surveys (48%) were returned in round II. Most respondents in both rounds were clinical nurses (72% and 69% for rounds I and II, respectively), followed by advanced practice nurses (7% and 9%); instructors (1% and 1%); research nurses (10% and 10%); managers, directors, or supervisors (5% and 6%); and other jobs (5% and 3%). The demographics reflect those of the nurses employed at this institution.
Demographic features of those who completed the questionnaires were similar to those who submitted questionnaires with some items not rated. Chi-square tests and t tests were used to compare the two groups of respondents, as appropriate, and no statistically significant differences were found between the groups. Again, because the authors could not link the questionnaires from one round to another, they could not conduct a paired analysis of these demographic characteristics.
The 120 research priorities from round II are rank ordered by mean scores and presented in Table 2 . The mean scores ranged from 1.454-2.897 on a scale of 1 (extremely important) to 5 (not at all important). Acute and chronic pain was the priority rated as most important, closely followed by infection rates and control, job satisfaction, nurse-patient ratios and staffing, and nurse retention. Other symptoms, issues related to nurses, and administrative topics followed these items. The priorities rated as least important had a mean score of 2.8, which means that all items were rated as important.
In interpreting the rotated factor pattern, an item was said to load on a given factor if the factor loading was greater than 0.3 for that factor and less than 0.3 for the other factors (Stevens, 1996) . Using these criteria, 46 items, question (Q) 74-Q120, except for Q103, were found to load on the first factor, which was named "nurses and skills." Items Q1-Q51 (except for Q2 and Q28-Q31), Q65, Q68-Q72 (except for Q70), were found to load on the second factor, labeled the "clinical care" factor. Seventeen items (Q27, Q34, Q52-Q64, and Q66-Q67) loaded on the third factor, the "administrative aspects" factor.
The eigenvalues for the three common factors were 97.6, 12.5, and 8.3, respectively. The proportion of variance accounted by each factor was 82.4%, 10.6%, and 7.0%, respectively, accounting for 100% of the overall variance.
Discussion
The results clearly indicated that nurses at this large comprehensive cancer center considered a very wide variety of nursing issues important to study. Indeed, no item was rated with a mean score that represented either "a little important" or "not at all important." In the clinical care factor, symptom control was rated as most important, including a variety of symptoms such as pain, nausea, vomiting, dyspnea, and fatigue. In the nurses and skills factor, communication, end-oflife issues, ethical dilemmas, job satisfaction, reducing turnover, stress management, and support all were rated as important. In the administrative aspects factor, staffing patterns and compensation issues were ranked as important.
When the authors reviewed the items identified in the first round of the survey, a nurse at the institution noted that the priorities identified by the respondents included symptom management and job satisfaction issues and said that she believed what the respondents were saying overall was that they "want to know how to provide the best care to our patients and also want to know how to support ourselves doing it." During the time this study was being conducted, ONS also conducted a Delphi study to prioritize research in oncology nursing (Ropka et al., 2002) . The ONS survey polled 2,000 of its members and stratified the results by researchers and the general membership. In the authors' Delphi study, 1,500 nurses were surveyed with no stratification. The ONS survey respondents worked in many practice settings in different institutions, whereas the authors' survey was drawn from one large institution. The ONS survey was mailed and followed one week later by a postcard reminder. The response rate was 39%. DCCs assisted with data collection for the authors' survey and incentives were given. The current survey's response rate was 54% in round I and 48% in round II. The ONS team used research priorities from previous surveys so members could rank previously established priorities in one round. The ONS survey contained eight categories: cancer symptom management, behavioral and psychosocial aspects of cancer care, cancer care delivery systems, cancer continuum of care, cancer health behaviors, special cancer populations, cancer decision making, and cancer health services research. Analysis of the authors' survey suggested three factors: nurses and skills, clinical care, and administrative aspects. The authors' factors were more general, but the items prioritized are consistent 
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with the ONS categories. The authors' survey included more administrative aspects of care and nurses' skills and education, whereas the ONS survey was more focused on the continuum of cancer care. The top five priorities from the ONS survey were, in rank order, pain, quality of life, early detection of cancer, prevention or risk education, and neutropenia or immunosuppression. The top five cancer center priorities were, in rank order, acute and chronic pain, infection rates and control, job satisfaction, nurse-patient ratios and staffing, and nurse retention. The top five priorities in both surveys included pain and infection control.
Institutional Dissemination
The findings of this survey were shared at the authors' institution in several ways. Results were presented at leadership meetings, staff meetings, monthly research lunch sessions, and the annual meeting of all nurses at the institution. In addition, the nursing quality improvement plan included the Delphi survey of nursing research priorities as an activity to promote growth in research, which was an aspect of the institution's strategic vision.
Implications for Research
Conducting the Delphi study in an institution with 1,500 RNs took planning and commitment from a group of nurses interested in conducting research. Obtaining nurses' participation and, thus, an adequate return of surveys required persistence and creativity. Serving as DCC for a unit was attractive to nurses because a part of each nurse's evaluation and development is participating in research. The DCCs were responsible for distributing the surveys, collecting them, and giving each participant a candy bar. The incentive candy bar and the drawings for prizes helped to improve the return rate of the surveys. When candy bars ran out, the study team had to quickly purchase more to keep up the momentum of the survey return.
Nurses in the clinical setting often believe that they do not have time to participate in nursing research. By dividing the study into small tasks and recruiting DCCs at the unit level, nurses were able to see that research can be done in ways that are feasible with their busy schedules. This study demonstrated that RNs at all levels could participate in parts of the research process. Collecting data from nurses in busy clinical areas was possible. Coordination by a research assistant who was able to devote full-time effort to the project for the periods of data collection helped to keep DCCs accountable at the unit level.
Although possible, integrating research into the clinical setting still remains challenging. Nurses are interested, but clinical needs take priority over research among clinicians. The role of nurse researchers may be looked at with suspicion, and concerns about clinical nurses feeling that research is designed to watch what they are doing long has been an issue (McBride, Diers, & Schmidt, 1970) . Ensuring anonymity is very important, which was made clear in the current study by the number of nurses who were unwilling to provide demographic data because they feared that these data might be used to identify them. The role of clinical nurses as researchers or data collectors also creates dilemmas with role delineation (Robley, 1995) . Nurses are working primarily to deliver care, which may interfere with collecting data. Sometimes nurses need to choose between collecting data and providing care.
When nurses are providing care as well as collecting data from patients, patients may be concerned that the data they supply may alter the care they receive (Cohen et al., 2000) . One way to avoid role conflict is for data to be collected by nurses who are not caring for the patients in the study. In addition, time for research needs to be built into staffing models, dedicated personnel are needed to coordinate research, and funding must be available.
The role of clinical nurses in conducting research and the dilemmas this poses need to be explored further. How can clinical nurses collect data and provide optimal care? When does nursing care supercede research? Recent nursing articles and text emphasize general research ethics. Examining ways for nurses to be involved in the conduct of research and determining if and how this affects the quality of the care they provide are important areas for future research.
Implications for Nursing Research and Practice
Conducting this survey and communicating the results have been useful at the authors' institution in a variety of ways. Since this survey was completed, nurses at the institution have conducted research and other projects that have been published or presented after abstracts were accepted by ONS for its annual Congress. Several projects that were designed and implemented addressed the major identified research priorities and sought better ways to provide nursing care. A few examples will illustrate this point. Nurses identified pain as the most important research priority, which was mirrored in the institution with an institutional effort to improve pain management. Institutional goals were set to have 100% of patients assessed for pain, a 25% decrease in the number of patients reporting moderate to severe pain, and a 50% increase in the number of patients receiving educational materials. Every unit participated in a project to achieve these goals, including improving pain management for patients on patient-controlled 
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analgesia (Fogarty et al., 2002) , conquering pain in the emergency center , and improving pain management for patients with cancer after thoracic surgery by using epidural infusions (Kan, Taubert, & Ly, 2003) . A multisite survey of pain documentation was conducted that included data from this institution (Cohen et al., 2003) .
Infection control, the second most important research priority, was addressed in a project that examined managing vancomycin-resistant enterococci in immunosuppressed blood and marrow stem cell recipients in the outpatient setting (Brannan & Gumabong, 2003) . Several projects have looked at job satisfaction, including management behaviors associated with nurse retention (Owens, Quarles, Morrison, Espinoza, & Cohen, 2002) and ways to improve recruitment and retention on an inpatient blood and marrow transplant unit (Johnston et al., 2003) .
Implications for Clinical Education
What the authors learned from the process led to a variety of educational activities. The Nursing Research Council has sponsored ongoing education. Classes about how to conduct literature searches were held to increase the skill level of nurses performing literature searches and sharing information about conducting searches with their colleagues. Mobile poster sessions, called "Posters on the Move," were created to rotate posters that have been presented at nursing conferences through clinical areas. This provided nurses with access to the information in their work areas. Post-tests were developed so that continuing education credits could be awarded. A monthly nursing research forum provided a way for nursing research and research issues to be presented and discussed.
Both Delphi surveys provided valuable information to guide the course of future oncology nursing research. Conducting an institutional survey is a useful way to involve nurses in research and to guide future studies.
